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From Eq. (7.11), after the integration and substitution of limits, we obtain 

Y=-~- I (2L 3 -3aL 2 +a 3 ) (7.12) 

Equations (7.8) and (7.12) are, of course, identical for x = a. It should be pointed 
out here that the use of the fictitious force method, illustrated above, constitutes a 
very powerful tool of stress analysis. 

When the magnitudes of statically indeterminate reactions are required, the 
total strain energy of a load-carrying member is expressed in terms of the unknown 
redundant reactions. The partial derivatives of the strain energy with respect to 
each of the redundant reactions are then equated to zero to obtain the necessary 
number of simultaneous equations. 

Other methods of deflection analysis such as those applicable to beams of var¬ 
ious sections and more complex examples of out-of-plane loading in curved beam 
analysis will be presented in further discussion as the need arises. For additional 
methods involving semigraphical solutions and superposition, the reader is referred 
to standard texts of strength of materials. One of the aims of this book is to em¬ 
phasize the continuing need for reviewing closed-form solutions and the physical 
meaning of the various mathematical models employed. 


SYMBOLS 

A Cross-sectional area, in. 2 (mm 2 ) 

a Arbitrary distance, in. (mm) 

B x , B 2 Integration constants 
E Modulus of elasticity, psi (N/mm 2 ) 

F Fictitious concentrated force, lb (N) 

G Modulus of rigidity, psi (N/mm 2 ) 

I Moment of inertia of cross section, in. 4 (mm 4 ) 

L Length of beam, in. (mm) 

M h Bending moment, lb-in (N-mm) 

N Normal force on beam cross section, lb (N) 

Q Shear force, lb (N) 

R Radius of curvature, in. (mm) 

U Total elastic strain energy, lb-in. (N-mm) 

W Concentrated load, lb (N) 

x Distance along x axis, in. (mm) 

Y Beam deflection, in. (mm) 

8 Displacement of neutral axis, in. (mm) 

B Angle at which bending moment is considered, rad 

£ Shear distribution factor 



